Amelioration of mechanism-based inactivation of CYP3A4 by a H-PGDS inhibitor.
This work describes the rational amelioration of mechanism-based inactivation (MBI) of Cytochrome P450 (CYP) 3A4 in a human hematopoietic prostaglandin D synthase (hH-PGDS) inhibitor (cpd 1). We utilized metabolism reports in order to check if patterns in the metabolism of 1 and similar compounds by CYP3A4 could be deciphered. Then we used structure based design, first modifying the CYP3A4 crystal structure (pdb code: 4NY4) by adding an oxyferryl moiety to the heme, followed by validating the modified structure to obtain the 1' and 4 position oxidation products of midazolam and then recapitulating the metabolism patterns deciphered previously for 1 and analogs. We checked if the pattern deciphered could lead to a putative reactive moiety. Finally we used the docking pose of 1 into this model of the modified CYP3A4 crystal structure to guide transformation of 1 into MBI-free H-PGDS inhibitors.